Introduction
RNA in biological systems is associated with proteins. Recent work in eukaryotes has identified common motifs present in families of RNA-binding proteins. Usually, RNA-binding proteins recognize both sequence and structure at their target sites. Therefore, identification of proteins that interact with a specific RNA sequence contributes to the understanding of biological processes. Thus, the genome of human immunodeficiency virus (HIV) encodes proteins, Tat, Rev and NC, that bind to specific viral RNA motives (1,2). These interactions mediate different steps of virus replication i.e., transactivation of transcription, nuclear export of viral transcripts, or packaging of two RNA genomes into the mature virion. In addition, we recently reported that Nef, an accessory protein encoded by HIV-1, belongs to the family of RNA-binding proteins (3) . Using different-size variant proteins and point-mutated proteins, it was found that the amino terminal Arg-rich domain of Nef is involved in the RNA-binding activity. Nef proteins from HIV-2 and SIV (simian immunodeficiency virus) also showed RNA-binding capacity (4) .
In this chapter we describe methodologies for the direct detection of RNA-protein interactions using biotinylated riboprobes. The northwestern assay involves the interaction of labeled RNA with proteins immobilized on a membrane support. This assay allows the identification of the specific protein present in a crude extract that interacts with a given RNA molecule. The UV crosslinking and gel retardation assays mimic the in vivo binding reaction in solution conditions using purified proteins and RNA molecules. Gel retardation assay separates RNA-protein complexes from free RNA in a gel matrix. This technique is very useful for dissociation kinetics and ionic strength analysis of the binding reaction. A UV crosslinking assay is particularly appropriate for detecting labile protein-nucleic acid complexes, because the UV irradiation fixes the complex in amounts sufficient for further analysis by sodium dodecyl sulfate/polyacrylamide gel electrophoresis (SDS-PAGE). All these techniques use biotinylated probes to detect RNA-protein complexes on blotted membranes. The advantages of these nonradioactive methods when compared to their radioactive counterparts are their safety, low cost, easy handling, and long-term storage of labeled riboprobes (5, 6) .
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Materials
RNases are ubiquitous and heat stable; care should be taken to avoid nuclease contamination of either reagents and equipment. All solutions should be treated with diethylpyrocarbonate (DEPC), an inhibitor of RNases, or dissolved in DEPC-treated dHzO (see Note 1). Gloves should be worn. 
Methods

In Vitro Synthesis of Biotin-Labeled Riboprobes
Northwestern Assay
Time required: see Note 3. 6. Wash the filter three times (2 min each) with binding buffer to remove the unbound riboprobe. 7. Incubate with streptavidin-POD conjugate, diluted 1:20,000 in binding buffer, for 30 min.
Cover the dish with aluminum paper until step 10. 8. Wash three times (2 min each) with binding buffer. 9. Incubate for 1 min in detection solution (mix 10 mL of freshly made solution A with 10 mL offreshly made solution B; see Subheading 2.2., steps 5 and 6). 10. Air dry the filter, cover with a plastic sheet, and expose to X-ray films (Fig. lA, right panel), usually for 30 s to 10 min (see Note 5).
Gel Retardation Assay
Time required: see Note 3. (10) as follows. Place a piece of Whatman 3MM paper wetted with 20X SSC on a piece of glass to form a support that is longer and wider than the agarose gel. Place the support inside a large baking dish. Fill the dish with 20X SSe. Immerse the Whatman 3MM paper edges into the 20X SSC. Place the gel on the support, avoiding air bubbles. Surround the gel with Saran Wrap. Place the wet nitrocellulose membrane on top of the gel, avoiding air bubbles (mark position of the wells on the nitrocellulose membrane with a pencil or glasswriter). Place on top of nitrocellulose, in the order listed, four pieces of Whatman 3MM paper, 10 cm of paper towels, a glass plate, and a 500-g weight. Allow overnight capillary transfer. 9. Dry the nitrocellulose by baking for 2 h at 80°C in a vacuum oven. 10. Incubate the nitrocellulose filter in buffer P plus 3% (w/v) BSA for 30 min. 11. Wash once with buffer P for I min. 12. Incubate with streptavidin-POD conjugate dissolved 1:20,000 in buffer P for 30 min.
Cover the dish with aluminum foil until step 15. 13. Wash with buffer P for 10 min. Repeat this step twice. 14. Incubate for 1 min in detection solution (mix 10 mL of freshly made solution A with 10 mL of freshly made solution B; see Subheading 2.2., steps 5 and 6). 15. Air dry in the dark, cover with plastic sheet, and expose the filter to X-ray films for 30-300 s (see Fig. IB and Note 5). 
UV Crosslinking Assay
Time required: see Note 3. (Fig. 2, left panel) . Mark molecular weight standards on the nitrocellulose filter with a glasswriter (see Note 12). 8. Incubate the filter in buffer P plus 3% (w/v) BSA for 30 min. 9. Wash once with buffer P for 1 min. 10. Incubate with streptavidin-POD conjugate dissolved 1:40,000 in buffer P for 30 min.
Cover the dish with aluminum foil until the last step. 11. Follow Subheading 3.3., steps 13-15 (Fig. 2, right panel) . nonetheless. 5. Usually 1 min exposure is enough to detect biotinylated RNA. Exposition can be extended for 3 h. However if the signal is strong, long exposures could decrease the band intensity. 6. Longer periods of irradiation will not improve the signal intensity. Protein degradation and/or oligomerization may occur if longer periods of irradiation are used. 7. Streptavidin-POD conjugate can interact with some proteins such as RNase A. Moreover, some proteins, such as propionyl-CoA carboxylase and pyruvate carboxylase, can interact with biotin. In the case of Northwestern and UV crosslinking assays, a negative control without biotinylated riboprobe is recommended. 8. Electrical currents greater than 30 rnA can cause irreversible denaturation of the protein.
A 10 x 10 cm SDS-PAGE at 30 rnA requires 3 h electrophoresis.
9. Biotinylated transcripts can be quantified by serial dilution of 1 IlL transcription reaction in 20X SSC spotted to nitrocellulose with a dot-blot apparatus (Bio-Rad). Filters are dried at 80°C for 2 h in vacuo and the biotinylated riboprobes are detected as in Subheading 3.3., steps 10-15 is described. 10. Protein transfer from the gel to the nitrocellulose filter is performed wet, because semidry transfer causes heating of the samples and may inhibit subsequent renaturation of the transferred proteins (11 
